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On the other hand, because esophageal stenosis is almost 
inevitable after the removal of subcircumferential and cir-
cumferential lesions, esophageal wall perforation during 
endoscopy and endoscopic balloon dilatation for the allevi-
ation of stenosis is of particular concern in some cases [4].
Here we present a case where conventional endoclip clo-
sure of a large perforation of the stenotic esophagus was 
not possible and non-surgical closure was achieved using 
the over-the-scope-clip (OTSC) system (Ovesco Endos-
copy, GmbH, Tuebingen, Germany).
Case report
A 64-year-old woman presented with subcircumferential 
superficial esophageal carcinoma three-fourths the circum-
ference of the esophagus in the upper thoracic esophagus 
(Fig. 1a). The depth of tumor invasion was evaluated as 
cT1a-MM by white light observation, narrow band imag-
ing with magnifying endoscopy, and endoscopic ultra-
sound. No lymph node metastasis was evident on computed 
tomography (CT) images. Preoperative diagnosis was 0-IIc, 
cT1a-MM, 40 mm, cN0, cStage 0. According to the Japa-
nese guidelines for the diagnosis and treatment of esopha-
geal cancer, the Cancer Board for esophageal cancer of 
our hospital decided to perform ESD [3]. After obtaining 
informed consent, ESD was performed using an IT knife 
nano (KD-612, Olympus Medical Systems, Tokyo, Japan). 
Circumferential dissection (Fig. 1b) was necessary and to 
prevent the likely onset of stenosis, she received a local 
injection of triamcinolone acetonide (100 mg) into the sub-
mucosa underlying the ulcer immediately after ESD and 
was started on oral predonine therapy (30 mg/day) 1 week 
after ESD, which was tapered over a 2-month period. His-
topathology findings indicated squamous cell carcinoma 
Abstract We report here a case of esophageal perfora-
tion made by an endoscope while treating cicatrical steno-
sis that developed after wide circumferential dissection of 
superficial esophageal carcinoma. Perforation closure with 
a conventional endoclip was difficult as the perforation was 
large and the surrounding tissue was fragile as a result of 
steroids administration for stenosis prevention. To avoid 
surgical intervention, we employed the over-the-scope-clip 
system and successfully closed the perforation. The favora-
ble outcome suggests the utility of the over-the-scope-clip 
system for closing perforations when conventional methods 
are ineffective.
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Introduction
Endoscopic submucosal dissection (ESD) was developed 
in Japan for the treatment of early gastric cancer [1], and 
it is now also widely used to treat superficial esophageal 
cancer [2]. Since ESD enables the removal of large cancer-
ous lesions from the superficial layer of the esophagus, the 
indications for endoscopic dissection in guidelines for the 
diagnosis and treatment of esophageal cancer have been 
revised: the size limitation for removable lesions (≤two-
thirds of the circumference) by endoscopic techniques has 
now been lifted [3].
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(0-IIc type, T1a-MM, ly1, v0, HM(−), and VM(−)). Addi-
tional treatment was considered because of the high risk for 
lymph node metastasis suggested by a positive finding of 
lymphatic involvement.
Two months after ESD, upper endoscopy revealed a 
residual ulcer, but no stenosis. However, stenosis was 
detected 1 month later (Fig. 1c). An endoscope (distal end 
external diameter, 9.8 mm) was inserted to traverse the ste-
nosis but it penetrated the wall through to the mediastinum, 
leaving a perforation in the upper-right side of the stenotic 
area (Fig. 1d). Attempted closure with an endoclip (Olym-
pus Medical Systems, Tokyo, Japan) was unsuccessful due 
to the large size of the perforation and fragility of the ulcer 
floor.
We therefore employed the OTSC system to close the 
perforation (Fig. 2a). The branches of the OTSC Twin 
Grasper were released to grasp the sides of the lesion. 
Because the perforation hole had gaping edges, I opened 
one branch and grasped one edge of the perforation first. 
Then I opened the other branch and maneuvered the 
Fig. 1  Endoscopic submucosal 
dissection (ESD) and an ulcer 
showing stenosis and perfora-
tion. a Superficial esophageal 
carcinoma about three-fourths 
the circumference of the esoph-
agus located in the upper tho-
racic esophagus. b Immediately 
after esophageal endoscopic 
submucosal dissection (ESD), 
circumferential dissection was 
performed. c Cicatrical stenosis 
3 months after esophageal ESD. 
d Large perforation due to the 
endoscope penetrating the wall 
in the upper-right side of the 
stenotic area
Fig. 2  Suturing devices and 
perforation closure. a The 
over-the-scope-clip (OTSC) 
system showing the OTSC 
Twin Grasper with its branches 
open outside the endoscope and 
two clips (image reproduced 
with the permission of Century 
Medical Inc., Tokyo, Japan). b 
The perforation was closed by 
clipping the muscular layer with 
the OTSC system
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grasper to the other edge and grasped it, and then retracted 
into the attachment to place the clip (Fig. 2b). Closure was 
deemed successful. The patient fasted and received antibi-
otics, and her only complaint was mild chest discomfort. 
She did not develop fever, and both her leukocyte count and 
C reactive protein level were within normal range. Con-
trast radiography performed 5 days after the OTSC proce-
dure revealed no leakage (Fig. 3). Oral intake of food and 
fluid was resumed and 3 weeks after contrast radiography 
her condition was sufficiently improved. After discuss-
ing the option of surgical treatment which is standard for 
her with our thoracic surgeon, the patient declined surgery 
and opted instead for CRT. Because re-examination by CT 
revealed no metastasis, preventive CRT was considered still 
effective, despite treatment was delayed by 1 month. Then 
she was completed CRT. At endoscopy 2 months after com-
pleting chemotherapy, the endoscope with a conventional-
sized distal tip (9.8 mm) could traverse the site despite the 
presence of minor stenosis (Fig. 4). The patient reported 
no difficulties with nutritional intake. Because mild chest 
discomfort continued due to the OTSC, the clip was cut 
by argon plasma coagulation and removed. Thereafter, her 
complaints disappeared.
Discussion
The number of cases of intraoperative perforation has 
increased as esophageal ESD has becomes more wide-
spread, and perforation is frequently caused by endoscopic 
balloon dilatation used to alleviate stenosis, a complication 
of endoscopic dissection of large lesions [5]. Conservative 
therapy, such as perforation closure with an endoclip or 
placement of a nasogastric tube, is effective when the per-
foration is relatively small. Most perforations can typically 
be treated conservatively by fasting and administration of 
antibiotics. With a large perforation, serious mediastinitis 
and potentially fatal empyema may develop and closure is 
therefore crucial but often difficult.
The OTSC system is a new endoscopic tool used for non-
surgical treatment of gastrointestinal perforation, fistula, 
and anastomotic leak [6]. It is the first effective system for 
closing a fistula endoscopically and it is therefore attracting 
interest [7]. To our knowledge, this is the first report of the 
OTSC system being used to treat a large perforation of a sten-
otic lesion that developed after esophageal ESD. Perforation 
of large lesions like this, which will likely have hard fibrotic 
edges and fragile surrounding tissue due to steroid treatment, 
occasionally need to be treated by surgical drainage or thora-
cotomy because of the difficulties in closing them with con-
ventional endoclips. The present case demonstrates that the 
OTSC system can be used to close a large perforation of a 
stenotic site with good postoperative progress. Moreover, this 
non-surgical treatment maintains quality of life for patients.
There are several difficulties associated with using the 
OTSC system for perforation closure. Rotation of the OTSC 
Twin Grasper is not perfect and the target tissue sometimes 
cannot be grasped. Also, once clips are placed, they are dif-
ficult to remove. Special care is required when employing 
the OTSC system in organs with a narrow lumen, such as 
the esophagus and duodenum, because of the possible risk 
of stenosis. Despite these limitations, the OTSC system 
allows for the closure of large perforations not amenable to 
closure with conventional methods. As demonstrated in the 
present study, the OTSC system has good utility in difficult 
cases and thus warrants consideration.
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Fig. 3  Non-contrast radiography showing the OTSC system in use 
(left) and contrast radiography showing no leakage (right) Fig. 4  Endoscopic image taken 2 months after completing chemo-
therapy. The endoscope could traverse the site despite the presence of 
minor stenosis
339Esophagus (2015) 12:336–339 
1 3
Conflict of interest Hiroyuki Ono has received lecture fees from 
Eisai, AstraZeneca, Taiho, Daiichi-Sankyo, Takeda, Olympus, Zeria, 
Asuka, Covidien, and Gunze. The remaining authors declare that they 
have no conflicts of interest.
Open Access This article is distributed under the terms of the Crea-
tive Commons Attribution License which permits any use, distribu-
tion, and reproduction in any medium, provided the original author(s) 
and the source are credited.
References
 1. Ono H, Kondo H, Gotoda T, Shirao K, Yamaguchi H, Saito D, 
et al. Endoscopic mucosal resection for treatment of early gastric 
cancer. Gut. 2001;48(2):225–9.
 2. Oyama T, Tomori A, Hotta K, Morita S, Kominato K, Tanaka M, 
et al. Endoscopic submucosal dissection of early esophageal can-
cer. Clin Gastroenterol Hepatol. 2005;3:S67–70.
 3. The Japan Esophageal Society : Esophageal cancer, diagnosis 
and treatment guideline, (in Japanese), 2012.
 4. Takahashi H, Arimura Y, Okahara S, Uchida S, Ishigaki S, Tsuk-
agoshi H, et al. Risk of perforation during dilation for esophageal 
strictures after endoscopic resection in patients with early squa-
mous cell carcinoma. Endoscopy. 2011;43:184–9.
 5. Fujishiro M, Yahagi N, Kakushima N, Kodashima S, Muraki Y, 
Ono S, et al. Successful nonsurgical management of perforation 
complicating endoscopic submucosal dissection of gastrointesti-
nal epithelial neoplasms. Endoscopy. 2006;38:1001–6.
 6. Haito-Chavez Y, Joanna K. Law, Kratt T, Arezzo A, Verra M, 
Morino M, et al. International multicenter experience with an 
over-the-scope clipping device for endoscopic management of GI 
defects. Gastrointest Endosc. 2014 pii: S0016-5107.
 7. Nishiyama N, Mori H, Kobara H, Rafiq K, Fujihara S, Kobayashi 
M, et al. Efficacy and safety of over-the-scope clip: including 
complications after endoscopic submucosal dissection. World J 
Gastroenterol. 2013;19(18):2752–60.
